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Soybean is one of the most important agronomical crops used both in human and 
animal nutrition, and for processing. The content of soybean in protein and oil may 
vary from one variety to another being between 30% protein content and 17-25% oil 
content,  in  seeds,  and  15%  protein  content  and  5%  oil  content,  in  plants, 
respectively.  Also, these are very much influenced by both the environment factors 
(temperature, humidity, type of soil) and the technology applied (irrigation, non-
irrigation, and entire system of cultivation, and the cultivars, too. The experiment 
was designed to determine if the biochemical particularities are influenced by the 
two  factors:  cultivar  and  herbicide.  Two  Romanian  cultivars  have  been  used,  
Danubiana and Columna,  being cultivated under herbicide treatment ( a  mixture of  
Gallat  -2l/ha  +  70g  Dynam),  and  non  herbicide  (control)  conditions.  The 
experiment shows that the herbicide did not influence the mineral substance, protein 
and  lipid  content,  for  instance  the  highest  value  of  total  dry  matter  content  of 
soybean pods was registered for Columna variety being of 28,54%  for control and 
25,67 % for herbicide mixture variant. In addition the content of mineral elements 
may vary between 1,56%  for Danubiana variety under herbicide mixture variant 
and 1,78 % for Columna variety as control . Nevertheless the herbicide had a great 
influence  on  the  both  seed  weight  varieties,  increasing  from  130g  to  171g  for 
Danubiana and from 150g to 167g for Columna variety, respectively.The differences 
between cultivars are small, for water, and mineral element content, and fat acids, 
but they are much higher for lipid and protein content.Amongst the two varieties, 
Danubiana is recommended to be used in the animal nutrition due to its mineral 
elements and protein. 
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Introduction 
 
Soybean is one of the most important agronomical crops used both in human 
and animal nutrition, and for processing. The content of soybean in protein and oil 
may vary from one variety to another being between 30% protein content and 17-
25% oil content, in seeds, and 15% protein content and 5% oil content, in plants, 
respectively (1, 2). Also, these are very much influenced by both the environment 
factors (temperature, humidity, type of soil) and the technology applied (irrigation, 
non-irrigation, and entire system of cultivation, and the cultivars, too. 
 
Materials and Methods 
 
Two Romanian soybean varieties have been used such as : Danubiana and 
Columna cultivated under two experimental conditions: (i) herbicide variant using 
a mixture of two herbicides : Gallat at dose of 2 l /ha + 79 g. of Dynam), and 
(ii)non-herbicide (control).  
The next step was to perform the determination of the soybean pods consisting of: 
-  Total dry matter was measured gravimetrically, after drying process 24 h, 
at 105 C, by weighting; 
-  The content of mineral elements was determined, by calcinations at 600°C. 
It was also performed several determinations on soybean seeds such as: 
-  100 seed weight, gravimetrically, 
-  the water content, gravimetrically, after seed drying during 24 h, at 105°C; 
-  the protein content , by mineralization process using sulfuric acid, the 
determination of  ammonium obtained through Kjeldal method and the 
content of total protein calculated using the coefficient value of 6.25, 
-  the lipid content in seeds by the extraction using the ether of petroleum 
through Soxhlet method, 
-  The content of fatty acids from lipid by the saponification and derivate 
process using potassium hydroxide and methyl alcohol. The dosage have 
been performed at one chromatograph gas linked to a spectrophotometer in 
infrared with a Fourier transformer, 
-  The content in mineral elements from soybean seeds was determined 
gravimetrically after their calcinations at 600°C, 
-  The existent ions in the ash were determined using a spectrophotometer 
with a plasma linked inductively after their soluble process into nitro acid. 
 
Results and Discussions 
 
The analysis performed on the soybean pods at August 15th, and on soybean seeds 
at September 30sth, and the results obtained are shown in the Table 1.    583   
The highest value of total dry matter content of soybean pods was registered for 
Columna variety being of 28.54 % under non herbicide conditions and 25.67 % 
under herbicide mixture conditions.  
The content of mineral elements may vary between 1.56% for Danubiana variety 
under herbicide mixture variant and 1.78 % for Columna variety as control. 
The analysis performed has been shown that 1000 seed weight increased at the 
herbicide mixture variant against of control (non-herbicide variant).  
Danubiana  variety  had  a  higher  mineral  elements  and  protein  content  than 
Columna variety in both herbicide mixture variant and non herbicide variant. 
Columna variant registered the highest lipid content under both, herbicide mixture 
experimental variant and non herbicide experimental variant. 
Table 1 
The value of biochemical indicators in the soybean pods and seeds  
Variety 
Beans  Seeds 
Dry 
matter 
% 
Mineral 
elements 
% 
1000 
seeds 
weight 
(g) 
Water 
% 
Mineral 
elements 
% 
 
 
Lipid 
% 
 
Protein 
% 
Non herbicide (control) variant 
Danubiana  23.10  1.59  130  88.89  5.04  18.22  37.57 
Columna  28.54  1.78  150  90.09  4.85  22.49  30.52 
Herbicide mixture variant 
Danubiana  23.12  1.56  171  89.35  4.69  17.70  36.51 
Columna  25.67  1.67  167  87.78  4.59  22.28  32.18 
 
The  differences  between  cultivars  are  small.  for  water.  and  mineral 
element content. but they are much higher for lipid and protein content. Thus. the 
varieties  with  higher  lipid  content  registered  less  protein  content.  For  instance 
Danubiana variety registered the lowest lipid content of 17.70%. under mixture 
herbicide variant and 18.22% under non herbicide variant. respectively. but the 
protein content was the highest of 36.51% under mixture herbicide variant and 
37.57% under non herbicide variant. respectively.  
The content analysis of fat acids and lipid has been performed using a gas 
chromatograph linked to a spectrophotometer in infrared with Fourier transformer. 
and the results obtained are shown in the Table 2. 
The results obtained highlighted that there are not big differences between 
the cultivars on the fat acid content. From the total lipid content extracted from 
seeds the values registered regarding the different fat acids are as following:  
- 49.25 – 50.66 %  linoleum acid 
- 30.18 – 30.88 % oleic acid 
- 11.84 – 12.52 % palmitic acid 
- 0.20 – 0.42 % stearic acid 
- 5.03 – 6.3 %  linolenic acid   584   
- 0.35 – 0.56 % arahic acid 
- 0.36 – 0.74 %  behenic acid 
 
 
Table  2 
The content of fat acids from soybean seeds 
Variety  palmitic 
acid 
linoleic 
acid 
oleic 
acid 
Linolenic 
acid 
stearic 
acid 
arahic 
acid 
behenic 
acid 
Non herbicide variant 
Danubiana  12.52  50.61  30.88  5.03  0.24  0.35  0.37 
Columna  11.98  50.66  30.18  5.61  0.27  0.56  0.74 
Mixture herbicide variant 
Danubiana  12.27  49.25  30.60  6.37  0.42  0.40  0.69 
Columna  11.84  50.26  30.43  6.53  0.20  0.38  0.36 
 
The ions content analysis from soybean seeds have been performed by 
using a spectrophotometer with plasma linked inductively and the results obtained 
are presented in the Table 3. We may say that there are differences between the two 
varieties on mineral content of seeds under the mixture herbicide and non herbicide 
experimental  conditions.  Regarding  the  ions  determined  the  highest  value  was 
registered for potassium ions. followed by calcium ions (868 – 1061 mg/ 100 g). 
magnesium ions 847 – 921 mg/ 100 g. and ferrum ions (16 – 8.47 mg/ 100 g). 
 
Table 3 
Ions’ content of soybean seeds 
mg/ 100 g seeds 
Variety  Al  B  Ca  Cd  Co  Cr  Cu  Fe  K 
Non herbicide variant 
Danubiana  0.40  2.06  1061  0.008  0.003  0.11  1.04  8.47  6734 
Columna  0.43  2.55  1057  0.007  0.009  0.08  1.08  7.48  6432 
Mixture herbicide variant 
Danubiana  0.52  2.34  939  0.007  0.006  0.07  1.06  5.90  6824 
Columna  0.54  2.35  868  0.006  0.004  0.07  0.86  4.16  5974 
 
Variety  Mg  Mn  Mo  Na  Ni  Pb  Se  Si  Zn 
Non herbicide variant 
Danubiana  921  2.33  1.39  18  1.14  0.04  0.06  0.41  2.79 
Columna  914  2.26  0.57  59  0.58  0.02  0.05  1.07  3.29 
Mixture herbicide variant 
Danubiana  914  2.15  0.27  69  0.96  0.02  0.05  0.45  2.68 
Columna  847  2.07  0.35  57  1.02  0.02  0.05  0.41  2.56 
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Conclusions 
 
Danubiana  seeds  had  a  lower  content  of  water  and  lipid  and  a  higher 
content of mineral elements and protein in comparison to Columna variety.  
Columna  variety  has  the  highest  content  of  lipid,  under  both:  mixture 
herbicide  and  non  herbicide  experimental  variants  in  comparison  to  Danubiana 
variety. 
The content of fat acids in soybean seeds did not registered significant 
differences.  
A high content of potassium, calcium, magnesia and ferrum have been 
registered for both cultivars, Danubiana and Columna. 
Conclusively,  the  results  underlined  that  the  two  cultivars  studied 
Danubiana  variety  is  recommended  to  be  used  in  animal  nutrition  due  to  the 
content of mineral elements, lipid, proteins, was, and Columna variety due to its 
lipid content may be used for oil extraction.  
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